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PURPOSE: To input sufficient signal light without long coupling length between 
a waveguide and a photodetector by providing a semiconductor light reception 
part above a specular surface formed in the optical waveguide, and reflecting 
the incident light by the specular surface to receive it. 

CONSTITUTION: A waveguide core layer 22 and a clad layer 23 are formed 
on a semiconductor substrate 21, and an n-^-type InGaAs electrode contact layer 
24, an n — -type InGaAs light absorption layer 25, and a p-type InP electrode 
contact layer 26 are laminated on the clad layer. The end on the side opposite 
to the light incidence side of the core layer 22 is eliminated to form a specular 
surface M, and the light made incident on the waveguide is reflected by the 
specular surface M and is made incident on a semiconductor photodetector 
layer. Therefore, a sufficient optical signal is inputted to the photodetector 
without long coupling length between the waveguide and the photodetector, 
and a high quantum efficiency is obtained by reflection of the specular surface 
M. Production is easy because special technique is unnecessary. 
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PURPOSE: To obtain a lens which is bright to have Fno = 3 and has a wide field 
angle, namely, 20° half field angle and is superior in resolving power by constitut- 
ing a lens system of seven lenses of five groups and satisfying specific 
conditions. 

CONSTITUTION: The lens system consists of the first group consisting of a first 
positive lens 10 and a second negative lens 12 joined to the lens 10, the second 
groi.p consisting of a third meniscus lens 14 whose convex is directed to the 
object side, the third group consisting of a fourth meniscus lens 16 which is 
convex to the image side, the fourth group consisting of a fifth negative lens 
18 and a sixth positive lens 20 joined to the lens 18, and the fifth group 
consisting of a seventh lens made of plane glass which are arranged in order 
from the object side. Fifth, sixth, and seventh lens faces from the object side 
are formed to aspherical surfaces, and conditions of formulas I to III are satis- 
fied where K5. Kg, and K7 are conical constants of these aspherical surfaces 
respectively. 



0.0 < X. < 0.02 
-0.005< K« < 0.005 
-0.01 < II7 < 0.0 



(54) IMAGE FORMING DEVICE 
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(21) Appl. No. 2-93662 (22) 9.4.1990 

(71) CANON INC (72) AKIHIRO SHIBATA(2) 
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PURPOSE: To comply with the switching of resolution without using plural quartz 
resonators by using a clock signal which utilizes the rotating speed of a polygon 
motor and generating an image clock signal. 

CONSTITUTION: In the case that two kinds of resolution are .'iOOdpi and 4()0di)i. 
a CPU lir> allows a 1st froriuency dividur 102 to 1/3 asid 1/4 frcMiuency-divido 
the oscillation frequency of the ([uartz resonator lOl to rotate the polygon 
motor lOf) with the obtained signal. Tlie resolving speed i>f the motor is det<?cted 
by a i-(,'volviiig si)eed detector 206 and a i)Lilse signal from the detector 2(K) 
is outputtecl as a 'I'ACH signal through a waveform slia])ing circuit 207 so 
as to coiurol a 2ncl voltage control oscillator 112 through a 2nd phase compnra- 
tof 11!. Tlu.Mi. a 2n(! frequency divider IKi 1/0 and 1/16 fr(.'(iii(*ncy-di vides the 
fre(iui'Mcy {){ the TACII signal in acc(tr(lance with tiie resolution, antl an output 
from the 2ii(l oscillatoi" 112 is h.'d l)ack to the 2nd comparaloi" Hi through 
tlu' 2n(l (livid(M' lit-) so that the stable image clock signal 121 may be oblairu-d. 
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